Stock returns, discount rates, real activity, and money. by Ho, King-hang. & Chinese University of Hong Kong Graduate School. Division of Business Administration.






MBA PROJECT REPORT 
Presented to 
The Graduate School 
In Partial Fulfillment 
of the Requirements for the Degree of 
MASTER OF BUSINESS ADMINISTRATION 
TWO-YEAR MBA PROGRAM 
























2  5  _讀恳 






































































Name: Ho King-Hang 
Degree: Master of Business Administration 
Title of Project: Stock Returns, Discount Rates, Real 
Activity, and Money 
(Dr. Daniel W.W. Cheung) 
Date Approved: ^ ^ S " ^巧 ^ 
ii 
ABSTRACT 
It is widely accepted that there is a strong relationship 
between the aggregate economy and the stock market. In reality, 
returns on common stocks have a complicated relationship with various 
macroeconomic factors. Any macroeconomic variables that change the 
discount rate and the expected future cash flows will influence stock 
returns. Some of these relationships were studied by Fama [1981], 
Geske and Roll [1983] , Chen, Roll and Ross [1986] , Kaul [1987], 
Friedman [1988] , and Asprem [1989] . However, the relations between 
the stock market and aggregate economy are not entirely static and 
they are not entirely in one direction. This paper uses vector 
autoregressive modeling technique to examine the relations between 
stock returns, expected returns, real activity, and money. In 
specific, the interactions and the relations over different economic 
states for these variables are investigated. 
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Participants in the financial markets are keen observers of 
numerous economic figures and it is widely accepted that there is a 
strong relationship between the aggregate economy and the stock 
market. In actuality, returns on common stocks have complicated 
relationships with various macroeconomic factors. Any macroeconomic 
variables that change the discount rate or the expected future cash 
flows will influence stock returns. Some of these relationships were 
studied by Fama [1981] • Geske and Roll [1983] , Chen, Roll and Ross 
[1986], Kaul [1987], Friedman [1988], and Asprem [1989]. 
Changes in the level of real activity is known to have 
influences on the expectations of future cash flows to firms. By the 
efficient market hypothesis, the stock market forecasts the real 
sector. However, predictable changes in the level of real activity 
should have been already impounded in stock prices long ago. The 
variation of stock returns due to changes in the expectation of 
future cash flows should come solely from random shocks in the level 
of real activity. 
Another economic factor that is closely related to stock market 
movement is the monetary policy. The best-known monetary variable in 
this regard is the money supply. The influence of money supply on 
.r . 
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Stock prices is an offshoot of its influence on the aggregate 
economy. Specifically, the effect of a change in the growth rate of 
the money supply is initially on financial markets, including the 
stock market, and only subsequently on the aggregate economy. 
Since stock prices are the present value of expected future 
cash flows discounted at appropriate risk-adjusted discount rates. 
Changes in discount rates (or changes in expected returns) obviously 
influence security prices. There is evidence that expected returns 
vary through time. Output uncertainty and monetary uncertainty would 
alter the equilibrium equity premium over different stages of the 
business cycle. Several variables are found to able to track both 
the short-term and the long-term business-conditions risks. 
Nevertheless, no one would argue that the relations between the 
stock market and aggregate economy are entirely static. In 
particular, the relations may vary through time and may be different 
across stages of the business cycle. Because of the constraint on 
the production capacity of the economy, unexpected increases in the 
level of real activity in economic booms could result in a larger 
increase in discount rates than cash flows which in turn lead to 
decreases in stock prices. On the other hand, no one would argue 
that the relations are entirely in one direction. For example, a 
fall in discount rates can cause increases in stock prices and in 
production of investment goods. Furthermore, an increase in stock 
prices will lead to increases in the demand for consumption and 
investment goods via the wealth effect. 
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This paper consists of two parts. The first part uses vector 
autoregressive modeling technique to examine the dynamic relations 
between stock returns, expected returns, real activity, and money. 
In specific, the interactions among these variables are investigated 
by vector autoregression method. The second part investigates the 
relation between stock returns and the other four variables over 
different states of the economy using multiple regression method. 
The paper is organized in the following fashion. In chapter 11, we 
present a brief review of related literature. In chapter III, we 
discuss the research methodology. Data description is also included 
in chapter III. Analysis of empirical results is presented in 
chapter IV. The concluding remarks are made in chapter V. 





Extensive research has been carried out to study the 
relationships between stock returns, expected returns, real activity' 
and money. The following sections will provide a brief review of 
these studies. The role of the macroeconomic variables in asset 
pricing is presented first. The respective relations with real 
activity, money, and expected returns are then separately discussed. 
Macroeconomic VariaT^l f^fi as State Variables 
From the perspective of intertemporal asset pricing theory, 
stock prices should depend on their exposure to the state variables 
that describe the economy. The diversification argument which is 
implicit in capital market theory argues that only the general 
economic state variables and other systematic variables will 
influence the pricing of large stock aggregates. No extra reward can 
be earned by bearing diversifiable, or non-systematic, risks. 
Therefore, macroeconomic variables may represent state variables in 
the intertemporal CAPM, where these states variables change the 
investor's preferences over time and consequently influence the 
expected rate of returns. In the APT model, the factors determining 
�� 
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the asset prices, however, may be represented by macroeconomic 
variables. 
Chen, Roll, and Ross [1986] have explored a set of economic 
state variables as systematic influences on stock returns and has 
examined their influence on asset pricing. Variables that are found 
to be significant in explaining expected stock returns are industrial 
production, changes in risk premium, twists in the yield curve, 
unanticipated inflation, and changes in expected inflation. 
Stock Market and Real Activity 
Efficient Capital Markets and Real Activity 
standard finance models posit that equity value of a firm is 
the sum of the present value of future cash flows available for 
distribution to the shareholders. In a rational market, stock prices 
should reflect expectations of these future cash flows which are 
likely to be influenced by real activity in the national and 
international economies. 
Measures for the economic activity that have been used in 
previous tests for market efficiency are changes in industrial 
production, real gross national product, corporate earnings, 
employment rates and investment that are important determinants of 
the cash flows to firms. Many studies find that large fractions of 
variances of stock returns forecast real variables. 
• 、 
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Fama [1981] shows that there are strong positive relations 
between real stock returns and real variables like capital 
expenditures, real rate of return on capital, and industrial 
production. He also shows that capital expenditures are led by both 
the average rate on capital and industrial production while the 
average real rate of return on capital is led by industrial 
production. More important, Fama shows that stock returns lead all 
real variables. 
Kaul [1987] also reports similar relations between real stock 
returns and future real activity on United States, Canada, United 
Kingdom, and Germany for monthly, quarterly, and annual data. Geske 
and Roll [1983] find that lagged stock returns are statistically 
significant predictors of changes in corporate earnings and 
employment rates. Barro [1990] shows that changes in stock price 
have substantial explanatory power for US investment. 
To test the robustness of the efficient market hypothesis on 
other countries, Asprem [1989] investigates the relations between 
stock indices, asset portfolios and macroeconomic variables in ten 
European countries. Changes in industrial production, real GNP, 
gross capital formation, employment, and export are analyzed. He 
finds similar results where changes in stock prices are positively 
correlated to some measures of future real economic activity. In 
particular, future industrial production and exports show the 
strongest correlation with changes in stock prices 
't 
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Innovations in Real Variables 
In a rational stock market, one of the sources of variations in 
stock returns comes from the shocks to future expected cash flows. 
As the real sector influences the expectation of future cash flows to 
firms, the linkage between stock returns and real activity must be 
due solely to random shocks in real variables rather than to 
predictable changes. Predictable changes in real variables should 
have been already impounded in stock prices long ago. 
Ball and Brown [1968] have carried out a detailed study of the 
predictive ability of stock returns for corporate earnings. They 
shows that unanticipated earnings changes have a strong influence on 
stock prices and such unanticipated changes are led by stock price 
movements. The implication of their study is that any change in real 
activity reflected by aggregate corporate earnings which could have 
been anticipated long in advance would not be associated with a 
contemporaneous or immediately preceding stock market movement. 
Although variation of stock returns relates to shocks to future 
expected cash flows, the way in which information of future cash 
flows is impounded in stock prices may shield the relation between 
stock returns and real activity. Fama [1990] explains that 
information about the production of a given period is spread over 
many previous periods and so affects the stock returns of many 
previous periods. A given short-horizon return thus contains 
information about the production growth rates of many future periods 
whereas adjacent returns also have additional information about the 
same production growth rates. 
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Therefore, stock returns and production growth rates will not 
be perfectly correlated even if information about future production 
causes all the variation in stock prices. In short, there is an 
”errors-in-variables" problem when regressing stock returns on future 
production growth rates. As a result, he suggests that regressions 
of long-horizon returns on future production growth rates on past 
returns could capture a better picture of the cumulative information 
about production in return. Consistent with his hypothesis, Fama 
[1990] shows that monthly, quarterly, and annual stock returns are 
highly correlated with future production growth rates for 1953-1987. 
Moreover, the degree of correlation increases with the length of the 
holding period. Schwert [1990] also replicates Fama‘s [1990] results 
using an additional 65 years of data. 
More recently, Kothari and Shanken [1992] question the use of 
proxies for actual realizations of cash flow changes in explaining 
stock return variations. They emphasize that the use of these ex 
post cash flows depends critically on the extent to which these 
variables approximate the shocks to expected cash flows in the return 
period. Regressing stock returns on contemporaneous and future cash 
flow changes may give biased results. As already explained by Fama 
[1990], the expected component of the contemporaneous and the 
unanticipated component of the future cash flow changes may act as 
measurement errors biasing the regression's explanatory power 
downwards. Kothari and Shanken [1992] add that a time-series 
expectation model may also cause downward biases in explanatory power 
because the market‘s expectation of future cash flows is based on a 
richer information set than a time-series model. 
't 
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Impact of Real Activity across Different States 
of Economy 
There is no doubt that unanticipated changes in real economic 
activity relate to variation of stock returns. However, the effect 
of these real economic activity surprises on cash flows and discount 
rates may not be the same across different states of the economy. 
McQueen and Roley [1993] argue that stock prices may react 
differently to surprises of real variables, depending on whether the 
economy is operating below capacity. In specific, they suggest when 
the economy is booming, a real economic activity surprise could 
result in a larger increase in discount rates than cash flows, 
causing stock prices to fall. It is because high capacity 
utilization and employment may constrain further increases in output 
and cash flows in the absence of new profitable investment 
opportunities. 
As such, results of previous research without any allowances 
for business cycle effects may be biased towards the hypothesis that 
macroeconomic news has little effect on stock prices. In contrast, 
McQueen and Roley [1993] find a stronger relationship between stock 
prices and news after allowing for different stages of the business 
cycle. They also report that unanticipated increases in economic 
activity in a weak economy raise expectations about future economic 
activity and cash flows, whereas this same information in a strong 
economy does not lead to higher expected cash flows. 
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stock Market and Money 
There are at least two types of relationships between stock 
market and money. One of these relationships is the relation between 
stock prices and money supply. Another one is the relation between 
stock prices and money demand. An additional element that further 
complicate the relations is the response of the monetary authorities. 
The central bank may respond pro-cyclically or counter-cyclically. 
The Quantity Theory of Money 
The quantity theory of money has played a large role in 
determining the relationships between the money supply and various 
other economic variables. Although it does not explicitly treat the 
relationship between money supply and stock returns, the assumptions 
underlying the quantity theory can be used to derive that 
relationship (see Cooper [1974]). 
The quantity theory suggests that there exists a relationship 
between changes in the supply of money and changes in the prices of 
other assets held in an investor's portfolio. Generally, an 
unexpected change in the growth rate of money will result in a change 
in the equilibrium position of money with respect to other assets 
(for example, financial assets, physical assets, current consumption, 
and etc.) in portfolio of investors. Although individual investors 
can make such adjustments, the system cannot since all money balances 
must be held. Consequently, the price levels of various assets will 




Since financial assets, including common stocks, are held in 
the asset portfolio of investors, it can be expected that adjustment 
in portfolios caused by changes in money supply will also occur in 
common stocks. Therefore, changes in the money supply may cause 
changes in stock prices. 
Several studies have examined the empirical evidence for this 
hypothesized relationship. In particular, Cooper [1974] develops a 
model to incorporate the quantity theory of money and the efficient 
market hypothesis. The primary argument of the model is 
anticipation. The model suggests that money supply may be an 
important factor in determining stock returns, which is consistent 
with the quantity theory of money. On the other hand, when 
information about future money supply changes is available before the 
actual changes, expected stock returns will be adjusted accordingly. 
As such expected stock returns and ex post returns may lead money 
supply changes even though the causation is from money to returns. 
Since it is unlikely that money supply changes can be fully 
anticipated, one would expect stock returns to be affected by the 
unanticipated component of . money changes as well as by the 
anticipated component. In particular, the unanticipated component 
should lead stock returns in the manner suggested by the simple 
quantity theory of money. Hafer [1986] employs weekly money supply 
data to test the impact of anticipated and unanticipated money growth 
and also examines the differential impact between positive and 
negative monetary actions on broad and narrow stock market indicator 
series. He shows that anticipated monetary changes have no impact on 
1 2 
Stock prices, while positive unanticipated changes have a significant 
impact. 
In light of Fama's [1990] argument, one would also argue that a 
given short-horizon stock return contains information about the 
changes in money supply of many future periods, whereas adjacent 
returns also have additional information about the same changes in 
money supply. Regressions of long-horizon returns on changes in 
future money supply on past returns could capture a better picture of 
the cumulative information about money supply in returns. 
In another study, Rogalski and Vinso [1977] use Granger‘s test 
to study the causality between stock returns and money supply. They 
find that changes in money supply cause contemporaneous changes in 
stock returns but current changes in stock returns leads changes in 
money supply. Their findings are consistent with Cooper's[1974] 
work. 
Wealth Effect versus Substitution Effect 
Friedman [1988] examines four possible effects of stock returns 
on monetary velocity. They are wealth effect, risk-spreading effect, 
transactions effect, and substitution effect. For the wealth effect, 
he hypothesizes that a rise in stock prices means an increase in both 
the nominal wealth and the ratio of wealth to income. The higher 
wealth to income ratio can be expected to be reflected in a higher 
money to income ratio or a lower velocity. 
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Secondly, the risk-spreading effect posits that a rise in stock 
prices reflects an increase in expected return from risky assets 
relative to safe assets. Such a change in relative valuation' 
however, need not be accompanied by a lower degree of risk aversion 
or a greater risk preference. The resulting increase in risk could 
be offset by increasing the weight of relatively safe assets, such as 
short-term fixed income securities plus money, in an aggregate 
portfolio. 
Thirdly, the transaction effect predicts that a rise in stock 
prices may induce a rise in the dollar volume of financial 
transactions which in turn increase in the quantity money demanded to 
facilitate transactions. Finally, the substitution effect implies 
that a rise in real stock prices will make equities more attractive 
as a component of the portfolio. Therefore, one would expects the 
substitution effect will offset the first three effects. 
Friedman [1988] finds that the real quantity of money demanded 
in the US is related positively to the lagged price of equities and 
related negatively to the contemporaneous real stock price. The 
former relation is denoted as the wealth effect and the latter is 
denoted as the substitution effect. McCornac [1991] tests the 
robustness of Friedman's [1988] results using financial data on 
Japan. He also reports an inverse relation between the level of the 
Nikkei stock index and the velocity of the monetary aggregate M2+CDs. 
Moreover, he finds that both the lagged price of equities and the 
long-short term yield ratio negatively relate to velocity of money, 
suggesting both a wealth effect and a risk-spreading effect as 
rationalized by Friedman. 
1 4 
The Money Supply Process： Linkage between 
Stock Returns, Real Activity, and Money 
Many studies on the behaviors of stock market often assume that 
money supply is an exogenous variable, whereas the demand of money is 
affected by real economic activity and interest rates. That is, the 
movements in money supply are invariant with respect to real shocks. 
Geske and Roll [1983] relax the assumption of an exogenous 
money supply and take into account the response of the monetary 
authorities. They weave a sequence of events by which changes in 
money supply relate to changes in real activity. Firstly, government 
revenues which are principally comprised of personal and corporate 
taxes are closely related to the fluctuations of economic activity. 
Since stock prices respond to anticipated changes in economic 
conditions, a change in stock returns predict a change in government 
revenues. However, government expenditures are largely fixed and do 
not accommodate themselves to changes in revenues. Therefore, 
fluctuating revenues lead to periodic government deficits and 
increases in government debt. Since the central bank chooses to 
monetize a portion of the debt, thus leading increases in the rate of 
monetary growth. Therefore, changes in stock prices signify changes 
in the growth rate of money supply and they are negatively related. 
Nevertheless, Kaul [1987] argues that response of monetary does 
not hinge exclusively on the practice of debt monetization. Rather, 
he presumes that the central bank follows a counter-cyclical money 
supply process. More important, if the central bank follows a pro-
1 5 
cyclical money supply process, the stock returns may be positively 
related to changes in the growth rate of money supply. 
Stock Returns and Discount Rates 
Apart from the shocks to expected future cash flows, standard 
valuation models posit that the other two sources of variation in 
stock returns are the predictable return variation due to variation 
through time in the discount rates (or the time-varying expected 
returns) and the shocks to discount rates. Chen, Roll, and Ross 
[1986] argue that discount rates change with both the level of rates 
and the term-structure spread across different maturities. 
Unanticipated changes in the risk-free interest rate influence 
pricing because they influence the time value of future cash flows. 
Discount rates also depend on risk premia since changes in indirect 
marginal utility of real wealth would show up as unanticipated 
changes in risk premia. 
Fama and French [1989] shows that variables like the term 
spread, the default spread, and the dividend yield track the time-
varying expected returns on bonds and stocks. The default spread is 
the spreads of lower- over higher-grade bond yields and the term 
spread is the spreads of long-term over short-term bond yields. 
Specifically, they shows that the term spread is more closely related 
to the shorter-term business cycles identified by the NBER. The term 
spread is low around business peaks and high around troughs. 
However, the dividend yield and default spread are related to long-
term business episodes that span several measured business cycles. 
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Dividend yield and default spread forecast high returns when business 
conditions are persistently weak and low returns when conditions are 
strong. 
Fama and French suggest that the term spread tracks variation 
in expected returns in response to short-term variation in business 
conditions, whereas dividend yield and default spread track, variation 
in expected returns that relates to more persistent aspects of 
business conditions. They use a consumption smoothing model to 
explain the effect and admit that expected returns vary opposite to 
business conditions. 
In particular, they argue that if income is temporarily high in 
relation to wealth and there are no unusually large supply of capital 
investment opportunities, investors want to smooth consumption into 
the future by saving more, thus leading to lower expected security 
returns. Conversely, if income is temporarily low and there is no 
offsetting reduction in capital investment opportunities, investors 
want to save less, thus pushing up the expected returns. 
Nevertheless, the dividend yield is a noisy proxy for expected 
returns. It is because it also serves as a proxy for expected 
dividend growth. Therefore, dividend yield tracks time-varying 
expected returns with error. 
1 7 
CHAPTER III 
DATA AND METHODOLOGY 
The Data 
Our sample period begins in January 1980 and ends in March 
1993. Real stock returns R (t) are the continuously compounded 
nominal monthly changes (t to t+1) of the Dow Jones 工 nciustrial 
Averages (DJIA), adjusted for the inflation of the US Consumer Price 
Index (CPI) . The price changes, however, are not adjusted for 
dividends. Real Activity is measured by growth in industrial 
production. IP (t) is the monthly growth rate of seasonally adjusted 
industrial production, measured as the log of production for month 
t+1 minus the log of production for month t. The seasonally adjusted 
industrial production index with base year of 1985 is from the 
International Financial Statistics. Real money balance Ml (t) is the 
nominal monthly growth rate of money supply (FRB Ml) , adjusted for 
the inflation of the US Consumer Price Index (CPI) . It is measured 
as the log of money supply for month t+1 minus the log of money 
supply for month t. The money supply data is seasonally adjusted and 
is from the Central Bank Bulletin. 
Following Fama and French [1989] and McQueen and Roley [1993], 
term spread and default spread are used as proxies for expected 
returns. The term spread is used to track variation in expected 
't 
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returns that relates to short-term business-conditions risks, whereas 
the default spread is used to track variation in expected returns 
that relates to more persistent aspects of business conditions. We 
represent the term spread TERM(t) by Moody's Aaa corporate bond yield 
minus the three-month treasury bill rate. The corporate bond yield, 
the three-month treasury bill rate, and the dividend yield are from 
the Survey of Current Business. 
Statistical Properties of the Data 
Table 工 shows the autocorrelations for the five variables. The 
autocorrelations of stock returns is close to zero. Except for some 
small autocorrelations for the first three lags, the changes in 
industrial production and the change in real money balance are also 
close to zero. In contrast, the autocorrelations of dividend yield, 
the default spread, and the term spread are generally large at the at 
the first twelve lags, but tend to decay for longer lags. This is 
consistent with Fama and French's [1989] results, suggesting, that 
DEF(t) and TERM(t) show some tendency toward mean reversion. 
Furthermore, the autocorrelations of TERM(t) are smaller than that of 
DEF(t) , which is in line with Fama and French's [1989] story. 
However, the autocorrelations of DEF(t) and TERM(t) are found to be 
higher than that of Fama and French's results. The reason may be 
attributed to the fact that the three-month treasury bill rate, the 
Aaa corporate bond yield and the corporate Baa bond yield are based 


















































































































































































































































































































































































































































































































































































































































































































































































































The methodology of this study in investigating the relations 
among the five variables, R(t) , IP(t) , Ml (t) , DEF(t) and TEm(t), 
consists of two parts. The first part employs an vector 
autoregression analysis to investigate the interactions among the 
five variables through time. The second part uses a multiple 
regression analysis to examine the relations among the five variables 
over different states of the economy. 
Vector Autoregression (VAR) Analysis 
In this study, several time series are examined and we need to 
take into account the interdependence between them. One way of doing 
this is to estimate a simultaneous equations model. However, this 
may involve arbitrary decisions concerning the classification of 
endogenous and exogenous variables. An alternative, the vector 
autoregression (VAR) analysis, is thus used. VAR analysis works with 
unrestricted reduced forms treating all variables as endogenous and 
imposing no restrictions based on supposed a priori knowledge. We 
briefly discuss the VAR analysis below. 
Suppose that X^ = {X^^, X^^, X^^, X^^, X^^) ‘ is a multivariate 
linearly indeterministic covariance stationary process with VAR 
representation 
K ^21 (L) 4 
= 030 + </>S2(L) (L) </>Ss(L) Xst + & 
to \ 
Xst <t>SO 少 中 5 氣 巾 5 4 ( ^ � & 




where 6，•，. =L d). . , l/, • is the degree of polynomial 小丄• (X) ' 
1=1 
= 1 to 5) are constants and S丄亡 U = 1 to 5) are white noises. 
In this VAR representation. Granger causality runs from X^ to 
Xj if (j)^.^  (L)本 0, and causality runs from Xj to X- if (L)本 0. 
Furthermore, X^ and Xj are independent if and only if (L) = 0 and 
= 0, Besides, indirect causality refers to the case where Xj 
does not cause X^, but Xj causes a third variable Xj^ , which in turn 
causes X^. Thus, X. causes X^ indirectly via Xj^. In this case where 
Xj indirectly causes 乂土 means ^^^ (L) = 0, but (1)；,^  (L)本 0. 
In order to determine the appropriate lag length of each ^^^ (L) 
polynomial, the minimum final prediction error (FPE) criterion is 
used. However, the FPE criteria require stationary time-series. To 
test stationarity, the Dickey-Fuller (DF) test and the Augmented 
Dickey-Fuller (ADF) test are performed. The specification of DF and 
ADF tests are as follows： 
DF Test： 
Ax, = + e, � 
ADF Test: 
k 
Ax, = + E + e, � 
t=i 
where A is the first-difference operator and e^  is a stationary 
random error term. The null hypothesis is that X^ is a non-
stationary series, and it is rejected when a is significantly 
negative. 
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Without loss of generality, the specification details of the 
first equation of the five variable VAR model in equation (1) is 
discussed. Regressing on its own lags, we have 
^It = ^It + 小It � Zit + (4) 
M 
where 小 立 ） = ^ 小 丄 丄 , ! ! / , M is arbitrarily chosen maximum lag of 小丄丄(X). 
1=1 
In this study, the maximum lag for all variables is fixed at 6, 
i.e. M = 6. Let SSEj be the sum of squares due to errors in (4)' 
then the value of I which minimizes 
n + 1 + 1 SSEi 
FPEj = (5) 
n - 1 - 1 n 
is considered the appropriate lag length for Let this value of 1 
be m^^. Next the optimum lags lengths in the bivariate relationships 
are determined for each of the remaining variables. Consider the 
following bivariate model 
Xit = (t>it + 小 11 (L)Xit + ^ ij + (6) 
For a given Xj (j = 2 to 5), the value of 1 of which minimizes 
n + irij^j^ + 1 + 1 SSEmii,i 
FPE^ i^i'i = ^ r""“: (7) 
n - m^i - 1 - 1 n 
is the appropriate lag lengths for that variable. Again 1 is allowed 
to vary from 1 to 5. 
2 3 
Since the results of a VAR analysis are sensitive to the order 
in which variables are added in each equation, the specific gravity 
criterion of Canies et al. is used to determine the order in which 
the variables are added in each stage. The specific gravity of X^ 
with respect to X^ in Equation (6) is defined as the reciprocal of 
FPEmii 1. Among the four variables in the bivariate regressions, the 
one which gives the highest specific gravity, or the smallest 
FPE 爪 11 1' is considered to be the most important to X^ and is 
tentatively added to X^ equation. Let this variable be X? with 
optimum lag length of The FPE corresponding to X^ given X^ is 
denoted by FPE^^^^^^^- Then, is compared to FPE^^^. If 
FPE爪 > FPE^ii/ does not cause and is not added to the X^ 
equation. Then, none of the four variables ( • ^ 之 ’ a n d X^) 
causes X^, and the specification of the X^ equation will be 
completed. On the other hand, if FPE^^^^^^^ > ^^^mii' causes and 
is added to the X^ equation. The bivariate model becomes 
Xi = (|)� + + (|>12 + Sit (8) 
The above procedure is repeated for the remaining four variables in 
determining the appropriate lag lengths of the variables. After 
determining the lag lengths, the VAR model can be specified 
tentatively. 
The next stage for constructing the VAR model is estimation, 
where the Zellner's seemingly unrelated regression technique is used. 
The estimates obtained by iterating Zellner's procedure, until 
convergence, are equivalent to the maximum likelihood estimates. The 
2 4 
likelihood ratio test is then used to test whether causality runs 
from the jth variable to the ith variable. 
A A 
Let S and E ‘ be the estimated variance-covariance matrices 
from the unrestricted and the restricted models respectively� The 
likelihood ratio (LR) test statistic is given by 
-2Ink = n { In| E I - ln\ | } (9) 
where I I denotes the determinant of the matrix. Note that -21nk is 
asymptotically distributed as chi-square ( X^ ) with degree of 
freedom equal to the number of restrictions imposed in the restricted 
model. 
Multiple Regression Analysis 
In this section, a simple multiple regression is used to 
investigate the relations among the five variables over different 
states of the economy. This multiple regression method differs from 
the vector autoregression method that the vector autoregression 
method does not specify any exogenous variable in advance. Instead, 
the vector autoregression method treats all variables as endogenous 
and imposes no prior restrictions on the variables. However, the 
simple multiple regression analysis requires specification of 
explanatory variables. In present multiple regression analysis, the 
stock return, R (t), is treated as the dependent variable and the 
explanatory variables are the other four variables' IP(t), Ml (t), 
DEF(t) , and TERM(t). 
't 
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4 . 9 4 -p HI ^ 
4 . 8 9 - ^ ^ ； : ^ ^ 
4 . 4 9 i I M M I M M I 彳 彳 I M I I I I I M M > M M M M I I i M M M I M M iTm I '1 M M i M I M i M 
8 0 8 1 8 2 8 3 8 4 8 5 8 6 8 7 8 8 8 9 9 0 9 1 9 2 9 3 Year Figure 1. Natural log of industrial production, actual and bounds (trend 土 0.029) 
To examine the relations between stock returns, expected 
returns, real activity, and real money over different business 
conditions, some classification of different levels of economic 
activity is required. As discussed by McQueen and Roley [1993] , NBER 
business cycle turning points may not be a satisfactory choice 
because NBER reference cycles only classify the direction of economic 
activity, either as expansion or as recession, rather than the level. 
To incorporate the notion of relative economic activity, McQueen and 
Roley's [1993] methodology is used in this study. Seasonally 
adjusted monthly industrial production index is used to define 
economic states. A trend in the log of industrial production is 
estimated by the regression model 
In IP^ = a + h t + e^. 
't 
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Then, a constant is added and subtracted from the trend to 
create the upper and lower bounds respectively (see Figure 1) . The 
constant 0.029 is chosen so that the log of industrial production is 
between the upper and lower bounds 50 percent of time. The 
observations between the bounds are denoted as "medium" economic 
activity. Observations above the upper bound are denoted as "high" 
economic activity. 
After defining different economic states, the relations among 
the five variables are investigated using the following regression 
model 
R(t) = a + H^X^b^ + M^X^b^ + L^X^b^ + e^ (10) 
where 
Xt = 1 X 4 vector of explanatory variables, IP (t), 
Ml (t) , DEF(t) , and TERM(t) 
jb丑，b^' b^ = 4 x 1 vectors of coefficients 
Ht = 1 if economic activity is in the high state at 
time t, and zero otherwise 
= 1 if economic activity is in the medium state at 
time t, and zero otherwise 
Lt = 1 if economic activity is in the low state at time 
t, and zero otherwise 
e^ . = error term 






Before we move to the VAR analysis, the empirical relations 
based of crosscorrelations for the period January 1980 to March 1993 
are briefly discussed. The crosscorrelations among the five 
variables are presented in Table 11. 
Stock Returns and Real Activity 
Firstly, the current real stock returns R(t) are positively 
correlated with future growth in industrial production IP(t), which 
seems to support the claim of efficient market hypothesis that real 
stock returns rationally anticipate movements in industrial 
production. 
On the other hand, current real stock returns are negatively 
correlated with past growth in industrial production. This negative 
correlation may be attributed to the forward-looking behavior 
(rational expectation) of investors. Specifically, recent past 
growth in real activity has been strong during the expansion phase, 
but the current stock return will forecast lower output growth beyond 
the business peak. Conversely, recent past real output has been 
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Table III 
Crosscorrelations： January 1980 - March 1993 
This table shows the crosscorrelations between the value of the variables X for the 
month t and the value of the variable Y for the month t+x. R(t) is the continuously 
compounded nominal monthly change (t to t+1) in Dow Jones Industrial Averages (DJIA), 
adjusted for the inflation of the US Consumer Price Index (CPI). The percentage 
change is based on monthly closing price excluding dividends. is the monthly 
growth rate of seasonally adjusted industrial production, measured as the log of 
production for month t+1 minus the log of production for month t. Ml (t) is the 
nominal monthly growth rate of money supply Ml, adjusted for the inflation of the US 
Consumer Price Index. It is measured as the log of money supply for month t+1 minus 
the log of money supply for month t. DEF(t) is the default spread defined as the 
difference between Moody's Baa corporate bond yield and Moody's Aaa corporate bond 
yield at month t. TERM(t) is the term spread defined as the difference between three-
month treasury bill rate and Moody's Aaa corporate bond yield at month t. 
x 
X— ^t+X -2 ^ 2 11 12 +3 
R(t) IP (t+x) -0.085 -0.085 -0.130 0.067 0.101 0.205 0.244 
Ml Ct+x； 0.041 0.068 0.069 0.332 0.128 0.036 0.129 
DEF(t+x) 0.080 0.088 0.122 0.116 -0.024 -0.081 -0.092 
TERM (t+x) 0.087 0.127 0.115 0.0878 0.039 -0.016 0.004 
IP(t) Ml Ct+x； 0.247 0.300 0.187 0.141 -0.075 -0.152 -0.211 
DEF(t+x) -0.040 -0.066 -0.182 -0.218 -0.247 -0.216 -0.204 
TERM (t+x) 0.339 0.303 0.225 0.085 0.009 -0.065 -0.074 
Ml (t) DEF(t+x) 0.100 0.066 0.062 -0.009 -0.108 -0.104 -0.076 
TERM (t+x) 0.322 0.444 0.532 0.550 0.458 0.344 0.254 
DEF(t) TEm(t+x) -0.291 -0.294 -0.276 -0.235 -0.169 -0.171 -0.176 
experiencing weak growth during the contraction phase, but the stock 
return will forecast higher output growth after the business trough. 
This observation seems also to be consistent with the prediction of 
efficient market hypothesis. Accordingly, stock returns should 
contain information about future growth in real activity. This helps 
to explain the weak negative correlation of current stock returns and 
past growth in industrial production. 
Stock Return, Real Activity, and Money 
Real stock returns Rit) and money supply growth Ml (t) are 
weakly positively associated for all lags and leads. By the 
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efficient market hypothesis, stock returns anticipate changes in real 
activity. Therefore, the positive correlation between stock returns 
and money supply seems to agree with the fact that the monetary 
authority tends to respond counter-cyclically in the post-war period. 
The correlation between growth in industrial production IP (t) and the 
growth in money Ml (t) supply further confirms the story of counter-
cyclical monetary policy. When economic activity is high near 
business peak and without an unusually large increase in future 
investment opportunities, the prospect of future real activity 
becomes poor. The monetary authority responds counter-cyclically and 
reduces the growth in money supply. Since stock returns lead changes 
in real activity, the poor prospect for future real activity is 
anticipated by the stock market. Conversely, the monetary authority 
responds to the poor economic activity near business trough by 
increasing the growth in money supply. As stock returns rationally 
forecasts the good prospects for future activity and investment after 
business trough, the stock returns tend to be higher. Therefore, the 
money supply growth and the stock returns move in the same direction 
under counter-cyclically monetary policy, which leading to the 
positive correlation among these two variables. 
Kaul [1987] argues that the negative stock return-inflation 
relations witnessed during the post-war period can be explained by a 
combination of money demand and counter-cyclical money supply 
effects. He also points out that if money demand effects are coupled 
with monetary responses that are pro-cyclical, the stock return-
inflation relations would be either insignificant or even positive. 
By the same token, the intensity of the correlation between stock 
3 0 
returns and money supply growth would depend on the monetary 
authority's reactions. 
Real Activity, Money, and Discount Rates 
Table II shows that the default spread DEF(t) is negatively 
correlated with growth in industrial production IP(t) for all leads 
and lags. Furthermore, the default spread shows more persistent 
correlation with past growth in industrial production. The default 
spreads are high when the general economic conditions have been 
persistently poor and low when conditions have been strong. 
According to Fama and French [1989], the default spread tracks the 
more persistent components of business-conditions risks. The results 
seem to be consistent with their findings that high value of the 
default spread signals lower than average near-term production 
growth, and vice versa. -
Table II also shows that current term spread TERM(t) is 
positively correlated with growth in future industrial production 
IP(t) at least for three months ahead. Fama and French [1989] and 
Fama [1990] show that the term spread has a business-cycle pattern. 
The term spread is low around business peaks when future growth rates 
of output will be lower, and it is high around business troughs 
preceding the stronger growth rates of output during the recovery. 
In contrast, growth in money supply Ml (t) is positively 
correlated with the term spread TERM(t) in all leads and lags. This 
observation is consistent with the counter-cyclical monetary policy 
undertaken by the monetary authority. Since the term spread is low 
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around business peaks, when the central bank responds by reducing the 
growth in money supply, both term spread and the growth in money 
supply decrease. Conversely, the term spread is high around business 
troughs and the central bank tends to increase the money supply. 
Therefore, the term spread and the changes in money supply move in 
the same direction. 
Unit Root Tests 
Since the VAR modeling requires stationary time series data, 
the Dickey-Fuller (DF) test and the Augmented Dickey-Fuller (ADF) 
test are performed to examining the stationarity of the time series. 
The results of the tests are shown in Table III. As already shown in 
Table I, most of the autocorrelations of the stock returns, 
industrial production growth and the changes of real money balance 
are close to zero. In fact, the DF tests ant the ADF tests shows 
that the time series data of R(t),工WtJ and Ml (t) are stationary at 
5 percent level of significance. In contrast, the time series data 
of the default spread and term spread are found to be non-stationary. 
The autocorrelations of DEF(t) and TERM(t) are generally large. 
Therefore, some data transformations must be done to ensure 
stationarity. First-differencing the default spread and the term 
spread are applied. The unit root tests of these time series suggest 
that DEFl (t) and TEEMl (t) are stationary at the 5 percent level of 
significance. Therefore, the first-difference of the default spread 
series DEFl(t) and the first-difference of the term spread series 
TERMl (t) are used in the subsequent VAR analysis. 
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Table III 
Unit Root Tests： January 1980 - March 1993 
R(t) is the continuously compounded nominal monthly change (t to t + 1) in Dow Jones 
Industrial Averages (DJIA), adjusted for the inflation of the US Consumer Price Index 
(CPI) . The percentage change is based on monthly closing price excluding dividends. 
IP(t) is the monthly growth rate of seasonally adjusted industrial production, 
measured as the log of production for month t+1 minus the log of production for month 
t. Ml (t) is the nominal monthly growth rate of money supply Ml, adjusted for the 
inflation of the US Consumer Price Index. It is measured as the log of money supply 
for month t + 1 minus the log of money supply for month t. DEF(t) is the default spread 
defined as the difference between Moody's Baa corporate bond yield and Moody's Aaa 
corporate bond yield at month t. TERM(t) is the term spread defined as the difference 
between three-month treasury bill rate and Moody's Aaa corporate bond yield at month 
t. DEFl(t) is the first-difference of the default spread. TERMl (t) is the first-
difference of the term spread. 
ADF T e s t f o r L a g O r d e r 
Name DF T e s t 1 2 3 4 5 6 
R(t,) - 9 . 0 8 8 3 - 8 . 3 2 1 3 7 . 6 0 7 7 6 . 0 3 9 8 - 5 . 1 7 9 1 - 4 . 8 0 3 8 - 4 . 6 8 S 5 
( - 2 . 8 7 9 9 ) ( - 2 . 8 8 0 0 ) ( - 2 . 8 8 0 1 ) ( - 2 . 8 8 0 2 ) ( - 2 . 8 8 0 4 ) ( - 2 . 8 8 0 5 ) ( - 2 . 8 8 0 6 ) 
ip(t,) - 8 . 0 4 5 7 - 6 . 0 6 5 8 - 5 . 0 3 2 4 - 5 . 1 4 3 5 - 4 . 9 0 2 0 - 4 . 5 2 1 7 - 3 . 6 0 8 3 
( - 2 . 8 7 9 9 ) ( - 2 . 8 8 0 0 ) ( - 2 . 8 8 0 1 ) ( - 2 . 8 8 0 2 ) ( - 2 . 8 8 0 4 ) ( - 2 . 8 8 0 5 ) (-2 . 8 8 0 6 ) 
Mi(t) - 7 . 8 8 5 2 - 6 . 4 2 3 6 - 5 . 7 8 8 4 - 5 . 6 4 7 3 - 4 . 3 8 2 0 ' 3 . 6 4 8 2 -2.9941 
(-2 . 8 7 9 9 ) ( - 2 . 8 8 0 0 ) ( - 2 . 8 8 0 1 ) (-2 . 8 8 0 2 ) (-2 . 8 8 0 4 ) ( - 2 . 8 8 0 5 ) (-2 . 8 8 0 6 ) 
DEF(t) - 2 . 2 5 3 8 - 2 . 2 2 4 0 - 1 . 7 6 1 3 - 1 . 4 9 3 1 - 1 . 4 2 9 3 - 1 . 6 5 8 6 - 1 . 5 5 S 8 
(-2 . 8 7 9 9 ) ( - 2 . 8 8 0 0 ) ( - 2 . 8 8 0 1 ) ( - 2 . 8 8 0 2 ) ( - 2 . 8 8 0 4 ) ( - 2 . 8 8 0 5 ) ( - 2 . 8 8 0 S ) 
TERM(t) - 2 . 8 6 1 6 - 3 . 3 8 3 1 - 3 . 8 0 9 6 - 3 . 3 3 7 9 - 1 . 9 S 0 9 - 1 . 7 0 2 5 - 1 . 5 3 9 0 
( - 2 . 8 7 9 9 ) (-2 . 8 8 0 0 ) ( - 2 . 8 8 0 1 ) (-2 . 8 8 0 2 ) ( - 2 . 8 8 0 4 ) ( - 2 . 8 8 0 5 ) (-2 . 8 8 0 6 ) 
DEFl(t) - 1 2 . 8 0 S 1 - 1 0 . 7 2 9 6 - 1 0 . 1 6 5 7 - 8 . 4 1 9 7 - S . 5 1 4 0 - 5 . 2 5 1 S - 5 . 5 4 1 8 
( - 2 . 8 7 9 9 ) ( - 2 . 8 8 0 0 ) ( - 2 . 8 8 0 1 ) ( - 2 . 8 8 0 2 ) ( - 2 . 8 8 0 4 ) ( - 2 . 8 8 0 5 ) ( " 2 . 8 8 0 6 ) 
TERMl(t) - 9 . 9 7 4 8 - 1 0 . 0 9 8 5 - 7 . 5 3 2 6 - 8 . 3 1 5 6 -7-5228 - 7 . 4 0 S 7 -6.8276 
(-2 . 8 7 9 9 ) (-2 . 8 8 0 0 ) ( - 2 . 8 8 0 1 ) ( - 2 . 8 8 0 2 ) ( - 2 . 8 8 0 4 ) ( - 2 . 8 8 0 5 ) ( - 2 . 8 8 0 6 ) 
The v a l u e s i n b r a c k e t s a r e the 95% c r i t i c a l v a l u e s . 
The statistical properties of the new time series are shown in 
Table IV and V. The first-difference of the time series of default 
spread and the term spread show smaller autocorrelations than the 
time series without first differencing. Although the means of 
DEFl(t) and TERMl(t) are relatively small, their standard deviations 


















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































series of DEFl(t) and TERMl(t) are able to capture the variations in 
the stock returns due to changes in discount rates. 
Specification of the VAR Model 
The specification of the VAR model is shown in Table VI. 
Results of the likelihood ratio tests are presented in Table VII. 
Stock Returns and Real Activity 
In Table VI, real stock returns R(t) seem to be Gr anger-
causally prior in the sense that causalities running from other four 
variables to real stock returns are found to be not significant at 
the 5 percent level. On the other hand, there seems to have a 
significant relation between past stock returns R(t) and the current 
growth in industrial production IP(t). In Table VII, Hypothesis (5) 
shows that the relation between growth in industrial production and 
past real stock returns is significant for at least the first six 
lags of monthly stock returns. The results agree with the findings 
of Lee [1992] and this observation is consistent with the view that 
the stock market rationally signals (or leads) changes in real 
activity, and that the relation between stock returns and real 
activity is positive (Table 11). 
Stock Returns, Real Activity, and Money 
Although Table 11 shows that there are some positive 
correlations between money supply growth and real stock returns, both 





















































































































































































































































































































































































































































































































































































































































































































































Likelihood Ratio Tests of Causal Relations： 
January 1980 - March 1993 
Hypothesis LR test statistics 
1. IP(t) does not cause R(t) [0夕之(L) = 0] 5.15/Accepted 
2. Ml (t) does not cause R(t) [ 0 ” (L) = 0] 5.48/Accepted 
3. DEFl (t) does not cause R(t) (L) = 0 ] 4.73/Accepted 
4. TERMl(t) does not cause R(t) [(p^^. (L) = 0] 3 .96/Accepted 
5. R(t) does not cause IP (t)[《(L) = 0] 14.68/Rejected 
6. Ml(t) does not cause IP (t) [(pf^ (L) = 0] 7.86/Accepted 
7. DEFl it) does not cause JP f t； 、 《 ( L ) = 0] 13 .07/Rejected 
8. TERMl (t) does not cause IP (t)崎- (L) = 0] 10. OO/Accepted 
9. R(t) does not cause Ml ( t ) 、 《 = 口] 5.04/Accepted 
10. IP(t} does not cause Ml (t)[《(L) = 0] 6.43/Accepted 
11. DEFl (t) does not cause Ml (t) [(p^^ (L) = 0] 5.77/Accepted 
12. TERMl (t) does not cause Ml (t) (L) = 0] 15.06/Rejected 
13. R(t) does not cause DEFl (t) 才(L) = 0] 35.93/Re j ected 
14. IP(t) does not cause DEFl (t) [(p^^ (L) = 0] 2.75/Accepted 
15. Ml (t) does not cause DEFl (t) (L) = 0] 3 .20/Accepted 
16. TERMl (t) does not cause DEFl (t) (L) = 0] 17.13/Rej ected 
17. R(t) does not cause TERMl (t) [(j)^^ (L) = 0] 3 .64/Accepted 
18. 工PftJ does not cause TERMl (t) (L) = 0] 15.20/Rej ected 
19. Ml (t) does not cause TERMl (t) (L) = 0] 10.83/Rejected 
20. DEFl (t) does not cause TERMl (t)[《(L) = 0] 13 .03/Rej ected 
Likelihood Ratio Statistics are tested at 5 percent level of significance. 
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linkage among them. Kaul [1987] argues that the relation between 
stock returns R (t) and money supply growth Ml (t) depends on whether 
the monetary authority responds pro-cyclically or counter-cyclically. 
In the sample period, the monetary authority tends to respond 
counter-cyclically, which explains the positive correlation between 
stock returns and growth in money supply. Nevertheless, changes in 
stock prices only signal changes in the level of future output. The 
monetary authority does not directly respond to the movements of 
stock market. Therefore, the response of the monetary authority is 
not caused by changes in the stock prices. The VAR analysis confirms 
this relationship between stock returns and money supply. 
On the other hand. Table VI shows that there is no direct 
causality running from industrial production growth IP (t) to money 
supply growth Ml (t). Nevertheless, there is an indirect relation 
running from industrial production 工 t o the term spread TERM(t) 
and then to the money supply Ml (t) • This observation may also be 
explained by the response of monetary authority. When the current 
real activity is high, the production constraints of the economy may 
put pressure on inflation. Because of the forward-looking property 
of financial markets, higher inflation expectation may lead short-
term interest rates to rise and reduce the term spread. Higher 
inflation may, then, entice the monetary authority to reduce the 
growth of money supply. On the contrary, low economic activity 
results in low inflation expectation which leads to increased money 
supply. Furthermore, this analysis of the indirect causality implies 
that the monetary authority's first priority is to curb inflation. 
As witnessed in the Table VI, changes in real activity does not 
direct cause changes in money supply growth. Rather, the monetary 
't 
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authority's action, in fact, caused by the changes in interest rates 
which respond to changes in inflation expectations. 
The "inverse causality" suggested by the quantity theory of 
money is not detected by the present VAR analysis. In Table VII' the 
Hypothesis (6) that changes in money supply Ml (t) does not cause 
工PftJ is accepted with 95 percent of confidence. Furthermore, no 
significant indirect causality is found from money supply to 
industrial production. 
Real Activity, Money, and Discount Rates 
Except for the real stock returns, all other three variables, 
IP (t), Ml (t) and DEF(t) , are found to have significant influence on 
the term spread TERMl (t) . This observation is compatible with the 
view that term spread TERM(t) tracks the variation in expected 
returns in response to short-term business-conditions risks (see Fama 
and French [1989] and Fama [1990] ) . Note that the first-difference 
of the term spread series is used in the VAR analysis instead of the 
term spread because of the non-stationarity of the term spread 
series. 
Uncertainties in output and monetary variables will affect the 
risk premia on stock returns and the required returns on capital 
investments. Specifically, Table VI shows that past growth in 
industrial production 工 and past changes in money supply Ml ft J 
have significant influences on the current value of the term spread. 
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Table VIII 
Correlation Matrices of Different States： 
Jan. 1980 - Mar. 1993 
R(t) is the continuously compounded nominal monthly change (t to t+1) in Dow Jones 
Industrial Averages (DJIA), adjusted for the inflation of the US Consumer Price 
Index (CPI). The percentage change is based on monthly closing price excluding 
dividends. IP(t) is the monthly growth rate of seasonally adjusted industrial 
production, measured as the log of production for month t+1 minus the log of 
production for month t. Ml (t) is the nominal monthly growth rate of money supply 
Ml, adjusted for the inflation of the US Consumer Price Index. It is measured as 
the log of money supply for month t + 1 minus the log of money supply for month t. 
DEF(t) is the default spread defined as the difference between Moody's Baa 
corporate bond yield and Moody‘s Aaa corporate bond yield at month t. TERM(t) is 
the term spread defined as the difference between three-month treasury bill rate 
and Moody's Aaa corporate bond yield at month t. 
Correlation Coefficients 
Name Obs Mean Std R(t) IP (t) Ml (t) DEF (t)TERM(t) 
Dev 
Part A: Whole Sample Period 
R ( t ) 1 5 8 0 . 0 0 5 0 . 0 4 5 1 . 0 0 0 - 0 . 0 3 3 0 . 2 9 2 0 . 1 4 3 0 . 1 5 7 
I P ( t ) 1 5 8 0 . 0 0 2 0 . 0 0 8 1 . 0 0 0 0 . 1 4 0 - 0 . 2 1 8 0 . 0 8 5 
M l ( t ) 1 5 8 0 . 0 0 2 0 . 0 0 8 1 . 0 0 0 - 0 . 0 0 9 0 . 5 5 0 
DEF(t) 1 5 8 0 . 0 1 3 0 . 0 4 7 1 . 0 0 0 - 0 . 2 3 9 
TERM(t) 1 5 8 0 . 0 2 7 0 . 0 1 6 工 • 
Part B: Time Periods of "High" Economic Activity 
R ( t ) 4 1 - 0 . 0 0 7 0 . 0 4 2 1 . 0 0 0 - 0 . 0 6 6 0 . 1 4 2 - 0 . 1 6 6 0 . 1 3 2 
IP(t) 4 1 0 . 0 0 3 0 . 0 0 6 1 . 0 0 0 0 . 5 3 9 -0.097 0 . 2 6 6 
M l ( t ) 4 1 - 0 . 0 0 3 0 . 0 0 8 1 - 0 0 0 - 0 . 3 4 7 0 . 5 8 0 
DEFit) 4 1 0 . 0 1 3 0 . 0 0 4 、 1 . 0 0 0 - 0 . 5 2 1 
TERM(t) 4 1 0 . 0 1 3 0 . 0 1 9 丄• 
Part C; Time Periods of "Medium" Economic Activity 
R ( t ) 7 8 0 . 0 0 5 0 . 0 3 4 1 . 0 0 0 - 0 . 0 0 2 0 . 2 7 9 0 . 3 5 0 0 . 0 4 6 
I P ( t ) 7 8 0 . 0 0 1 0 . 0 0 8 1 . 0 0 0 0 . 1 3 7 - 0 . 3 1 7 0 . 1 6 3 
M l ( t ) 7 8 0 . 0 0 4 0 . 0 0 7 1 - 0 0 0 0 . 1 4 9 0 . 3 0 4 
DEF(t) 7 8 0 . 0 1 3 0 . 0 0 3 1 . 0 0 0 - 0 . 2 0 1 
TERM(t) 78 0 . 0 2 9 0 . 0 1 1 1.000 
Part D: Time Periods of “Low" Economic Activity 
R ( t ) 3 9 0 . 0 1 2 0 . 0 3 7 1 . 0 0 0 - 0 . 0 3 4 0 . 4 4 4 0 . 1 5 3 0 . 2 1 3 
I P ( t ) 3 9 0 . 0 0 1 0 . 0 0 9 1 . 0 0 0 0 . 0 0 7 - 0 . 2 0 4 0 . 0 6 8 
M l ( t ) 3 9 0 . 0 0 5 0 . 0 0 7 1 - 0 0 0 - 0 . 0 3 4 0 . 4 9 9 
DEF(t) 3 9 0 . 0 1 5 0 . 0 1 0 1 . 0 0 0 - 0 . 5 1 9 
TERM(t) 3 9 0 . 0 1 3 0 . 0 0 7 
Furthermore, as the monetary authority usually aims at curbing 
inflation as its foremost objective, the monetary authority actively 
monitors the inflation rates. Fama and Schwert [1977] and Fama 
[1981] hypothesize that expected inflation can be estimated from 
short-term interest rates. Therefore, there is a relation between 
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Table IX(a) 
Regressions of Monthly Real Stock Returns on 
Contemporaneous and Lags of Production Growth, 
Money Supply Growth, Default Spread, and 
Term Spread: January 1980 to March 1993 
R(t) = a + botY(t) + bitY(t + l) + b2tY(t+2) + b3tY(t+3) + e(t) 
R(t) is the continuously compounded nominal monthly change (t to t+1) in Dow Jones 
Industrial Averages (DJIA), adjusted for the inflation of the US Consumer Price Index 
(CPI). The percentage change is based on monthly closing price excluding dividends. 
Y(t) is the explanatory variable of the above regression model. The explanatory 
variables are the monthly growth in industrial production, the monthly changes in real 
money supply, the default spread, and the term spread. IP ⑴ is the monthly growth 
rate of seasonally adjusted industrial production, measured as the log of production 
for month t + 1 minus the log of production for month t. Ml(t) is the nominal monthly 
growth rate of money supply Ml, adjusted for the inflation of the US Consumer Price 
Index. It is measured as the log of money supply for month t+1 minus the log of money 
supply for month t. DEF(t) is the default spread defined as the difference between 
Moody's Baa corporate bond yield and Moody's Aaa corporate bond yield at month t. 
TERM(t) is the term spread defined as the difference between three-month treasury bill 
rate and Moody's Aaa corporate bond yield at month t. The values in the parentheses 
are the t-statistics for the regression estimates. 
Explanatory Variables 
IP Ml DEF TERM 
Constant 0.002 ~ ~0.000 0.003 0.001 
(0.539) (0.097) (0.267) (0.151) 
b -0.075 1.848* 9.142* 0.658 
ot (-0.151) (3.871) (4.824) (1.038) 
b 0.030 -0.001 -5.182* 0.496 
It ( 0.058) (-0.002) (-2.007) (0.476) 
b 0.696 -0.436 -1.244 -1.695 
(1.355) (-0.849) (-0.477) (-1.571) 
b 1.103* 0.479 -2.621 0.693 
(2.206) (0.932) (-1.320) (1.023) 
Adjusted R2 0.048 0.094 0.134 0.012 
•significant at 5 percent level 
**significant at 10 percent level 
the short-term interest rates and the inflation rates. Table VII 
confirms that the term spread is significantly related with the 
growth in money supply. In fact, the term spread is defined as the 




Regressions of Monthly Real Stock Returns on 
Contemporaneous and Lags of Production Growth, 
Money Supply Growth, Default Spread, and 
Term Spread： January 1980 to March 1993 
R(t) = a + H^SbhTXCt+T) + MtibmTX(t+T) + L^ ibj^ rjXit+T) + e(t) 
T=0 T=0 T=0 
R(t) is the continuously compounded nominal monthly change (t to t+1) in Dow Jones 
Industrial Averages (DJIA), adjusted for the inflation of the US Consumer Price Index 
(CPI). The percentage change is based on monthly closing price excluding dividends. 
X(t) is the explanatory variable of the above regression model. The explanatory 
variables are the monthly growth in industrial production, the monthly changes in real 
money supply, the default spread, and the term spread. H, M and L are dummy variables 
for "high", "medium" and "low" economic states defined in Chapter III. IP(t) is the 
monthly growth rate of seasonally adjusted industrial production, measured as the log 
of production for month t+1 minus the log of production for month t. Ml (t) is the 
noininail monthly growth rate of money supply Ml, adjusted for the inflation of the US 
Consumer Price Index. It is measured as the log of money supply for month t+1 minus 
the log of money supply for month t. DEF(t) is the default spread defined as the 
difference between Moody's Baa corporate bond yield and Moody's Aaa corporate bond 
yield at month t. TERM(t) is the term spread defined as the difference between three-
month treasury bill rate and Moody's Aaa corporate bond yield at month t. The values 
in the parentheses are the t-statistics for the regression estimates. 
Estimated Results 
X(t+T) High Medium 
Part A: Regression of Stock Returns on Growth in Industrial Production 
Constant 0.0 03 
(0.711) 
IP(t) 1.191 1.085 1.257 
(0.981) (1.629) (1.483) 
IP (t+1) -1.148 1.463 ** 1.150 
(-1.090) (1.716) (1.623) 
IP(t+2) -0.841 -0.204 0.297 
(-0.800) (-0.238) (0.420) 
工p(t+3) 1.191 -1.200 -0.107 
(1.136) (-1.327) (-0.162) 
Adjusted 0.052 
Part B: Regression of Stock Returns on Changes in Money Supply 
Constant -0.002 
(-0.496) 
Ml(t) 0.377 0.519 0.035 
(0.329) (0 .709) (0.035) 
Ml (t+1) -0.946 0 .289 -0.471 
(-1.020) (0.262) (-0.608) 
Ml {t+2) -0.546 -1.204 1.038 
(-0.613) (-1.092) (1.345) 
Ml (t+3) 1.585** 3.118* 1.456* 
(1.842) (3.024) (2.009) 
Adjusted R^ 0.076 
Part C： Regression of Stock Returns on Default Spread 
Constant 0.004 
(0.295) 
DEF(t) -2.568 -2.719 -2.998 
(-1.214) (-1.274) (-1.145 
43 
DEF(t+l) -1.066 -1.617 -1.312 
(-0 .391) (-0.444) (-0.460) 
DEF(t+2) -5.242** -4.052 -5.170** 
(-1.944) (-1.120) (-1.838) 
DEF(t+3) 8.666* 8.825* 9.322* 
(4.221) (3 .400) (4.387) 
Adjusted R^ 0.095 
Part D： Regression of Stock Returns on Term Spread 
Constant 0.000 
(0.012) 
TERM(t) -0.088 0.736 0.184 
(-0.105) (1.028) (0.218) 
TERM(t+l) -2.065 -0.987 -1.159 
(-1.642) (-0.795) (-1.024) 
TERM (t+2) 0.565 0.872 0.211 
(0.461) (0.748) (0.200) 
TERM(t+3) 1.505** 0.205 0.441 
(1.950) (0.260) (0.678) 
Adjusted R^ 0.050 
•significant at 5 percent level 
**significant at 10 percent level 
Multiple Regression Analysis 
The crosscorrelations among the five variables are presented in 
Table VTII. It seems that the crosscorrelations vary over different 
states of the economy. Table IX(a) shows that results of four 
regressions of stock returns on the growth in industrial production, 
the changes in money supply, the default spread, and the term spread 
without allowing for different stages of the business cycle. Some 
preliminary tests show that the explanatory powers of the regression 
in Table IX(a) increase when more lead of the explanatory variables 
are included in the model. As argued by Fama [1990], the current 
stock return contains information, which affects expectation of 
future cash flows and discount rates, about several periods ahead. 
Moreover, the slope coefficients for the growth in industrial 
production IP(t) and the changes in money supply Ml (t) become more 
significant as the lead order increases. However, the slope 
't 
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coefficients for the default spread are more significant for lower 
lead orders. 
Table IX(b) shows the results of the four regressions of stock 
returns on the growth in industrial production, the changes in money 
supply, the default spread, and the term spread after allowing for 
different stages of the business cycle. In general, the unadjusted 
R2 increase after allowing for different states economic activity. 
However, not all the R^s that are adjusted for the degree of freedom 
increase. Only the regressions on the growth in industrial 
production and on the term spread shows slight increase in 
explanatory power. 
Table IX(lD) also shows that, when allowing for different 
economic states, the slope coefficients for the changes in money 
supply Ml (t) are significant particularly for the value three month 
ahead. The slope coefficients for default spread DEF(t) shows 
similar results as that of the changes in money supply Ml (t)• 
Table IX(c) presents the multiple regression results when all 
four variables are included in the model. Explanatory power 
increases. However, it is less than the sum of explanatory power of 
individual regressions, suggesting the possibility of colinearity. 
Furthermore, some slope coefficients which are significant in Table 
IX (b) become less significant, indicating that their explanatory 
powers are absorbed by inclusion of other variables. In fact, the 
vector autoregression analysis shows the interactions among the five 
variables, ft) , XP (亡J , Ml (t) , DEF(t) , and TERM(t) . The term spread 
is significantly influenced by growth in industrial production, money 
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supply growth, and default spread. Furthermore, the property of 
increasing significance of slope coefficients does not hold in this 




Regressions of Monthly Real Stock Returns on 
Contemporaneous and Lags of Production Growth, 
Money Supply Growth, Default Spread, and 
Term Spread: January 1980 to March 1993 
R(t) = a + l{Ht l:bhTXi(t+T) + MtilDmTXi(t+T) + L^ Sbi^Xi (t+T) } 
i = l T=0 T=0 T=0 
+ e(t) 
R (t) is the continuously compounded nominal monthly change (t to t + 1) in Dow Jones 
Industrial Averages (DJIA), adjusted for the inflation of the US Consumer Price Index 
(CPI) . The percentage change is based on monthly closing price excluding dividends. 
X(t) is the explanatory variable of the above regression model. The explanatory 
variables are the monthly growth in industrial production, the monthly changes in real 
money supply, the default spread, and the term spread. H, M and L are dummy variables 
for "high", "medium" and "low" economic states defined in Chapter III. IP(t) is the 
monthly growth rate of seasonally adjusted industrial production, measured as the log 
of production for month t + 1 tninus the log of production for month t. Ml (t) is the 
nominal monthly growth rate of money supply Ml, adjusted for the inflation of the US 
Consumer Price Index. It is measured as the log of money supply for month t + 1 minus 
the log of money supply for month t. DEF(t) is the default spread defined as the 
difference between Moody's Baa corporate bond yield and Moody's Aaa corporate bond 
yield at month t. TERM(t) is the term spread defined as the difference between three-
month treasury bill rate and Moody's Aaa corporate bond yield at month t. The values 
in the parentheses are the t-statistics for the regression estimates . 
Estimated Results 
X(t+T) High Medium Low 
Constant 0.027 
(1.194) � 
IP(t) 3.159** 0.749 0.704 
(1.721) (0.976) (0.701) 
IP (t+1) 0.297 0 .615 0.351 
( 0 . 1 3 5 ) ( 0 . 7 9 9 ) ( 0 . 3 6 2 ) 
IP(t+2) -1.565 1.224 -0.236 
(-0 .792) (1.584) (-0.255) 
IP (t+3) 0.620 0.925 -0.575 
(0.373) (1.274) (-0-621) 
Ml it) -0.552 0.956 0.673 
(-0.341) (1.211) (0.547) 
Ml (t+1) -1.061 0.469 1.038 
(-0.756) (0.563) (0.858) 
Ml (t+2) -0.926 1.597** -1.155 
(-0.661) (1.919) (-0.924) 
Ml (t+3) 1.928 0.994 3.675* 
(1.397) (1.237) (2.743) 
DEF(t) -4.111 -4.043 -1.990 
(-1.551) (-1.606) (-0.489) 
DEF(t+l) -1.216 -2.515 0.062 
(-0.350) (-0.752) (0.011) 
DEF(t+2) -2.496 -1.485 -2.701 
(-0.725) (-0.436) (-0.454) 
DEF(t+3) 5.788* 6.689* 4.678 
(2.191) (2.461) (1.056) 
't 
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TERM(t) 1.236 2.049* 1.445 
(1.106) (2.339) (1.101) 
TERM (t+1) -2.165 -1.426 -2.106 
(-1.315) (1.366) (-1.137) 
TERM(t+2) 1.657 0.370 1.233 
(1.016) (0.274) (0.685) 
TERM(t+3) -0.916 -1.930** -1.849 
(-0.843) (-1.925) (-1.398) 
Adjusted R^ 0 .214 
*significant at 5 percent level 




Using data from January 1980 to March 1993, the first part of 
this paper investigates (based on a vector autoregression analysis) 
the causal relations among stock returns, real activity, money, and 
discount rates. Comparing to previous studies, the VAR analysis 
provides a rigorous study of the causal relations among the five 
variables without imposing a priori restrictions. 
Real activity and discount rates are chosen as the variables in 
this study because variations of stock returns, under standard 
valuation models, are hypothesized to be caused by the variations 
from the expected future cash flows and the changes in discount 
rates. Growth in industrial production are used as proxy for the 
stream of expected cash flows. The term spread and default are used 
as proxies for the short-term and the long-term business-conditions 
risks respectively. Relation with the monetary sector is also 
examined because of the possible influence of money supply on the 
real sector. Furthermore, monetary uncertainty may affect the risk 
premium, which in turn leading to changes in the discount rates. Our 
major findings are summarized as below： 
1. Stock returns appear Granger-causally prior and have significant 
influence on real activity, which is consistent with the efficient 
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market hypothesis that the stock returns rationally forecast the 
changes in real activity. 
2. Stock returns and changes in money supply are positively 
correlated, whereas the current growth in industrial production is 
negatively correlated with future growth in money supply. This 
observation agrees with the fact that the authority monetary tends 
to respond counter-cyclically. However, real activity does not 
have any direct influence on the money supply, rather there exists 
an indirect influence on the money supply. The effect of changes 
in industrial production influence the inflationary expectation 
first and then the monetary authority responds to the realized 
inflation. 
3. The hypothesized transmission mechanism of the effect of changes 
in money supply to real output by the quantity theory of money is 
not detected by the VAR analysis since there is no causal relation 
running from money supply to short-term business-conditions risks 
and then to the real output. 
4. Both the growth of industrial production and the changes in money 
supply have significant influences on short-term business-
conditions risks which are tracked by the term spread. Possibly, 
the short-term business-conditions risks are more related to the 
inflationary expectation because there is stronger effect from the 
term spread on the changes in money supply. 
The second part of this study investigates the relations among 
the five variables, R(t),工Ml (t) , DEF(t) , and TERM(t) , over 
5 0 
different economic states. The results are inclusive because of the 
weak significance of slope coefficients, and inference are difficult 
to be made. However, from Table VIII, the crosscorrelations for 
different economic states among the five variables appear to be 
different. Explanatory powers of the multiple regressions do not 
show noticeable increase after allowing for different economic 
states. As participants in stock market are forward looking, the 
information contained in the current stock returns may be about more 
distant future (more than three months ahead). Therefore, inclusion 
of longer leads in the regression may help the explanatory power of 
the model. On the other hand, interdependence is witnessed when all 
the four explanatory variables, IP(t), Ml(t), DEF(t), and TERM(t), 
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